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68. Proposed by B. F. FIHKEL, A. H., Professor of Mathematics and Physics in Drury College, Spring- 
field, Missouri. 

A pole, a certain length of whose top is painted white, is standing on the side of a 
hill. A person at A observes that the white part of the pole subtends an angle equal to a 
and on walking to B, a distance a, directly down the hill towards the foot of the pole the 
white part subtends the same angle. What is the length of the white part, if the point B 
is at a distance 6 from the foot of the pole? 



CALCULUS. 

Conducted by J. M. COLAW, Monterey, Va. All contributions to this department should be sent to him. 

SOLUTIONS OF PROBLEMS. 

82. Proposed by MOSES C. STEVENS, M. A., Professor of Mathematics, Purdue University, Lafayette, 
Indiana. 

Solve the Differential Equation, 

(6x 8 + 2(te 2 -2x)0— (9s 8 + lOx + l) d £ + (1 + 9x)i/=0. 

Solution by F. P. MATZ, D. Sc, Ph. D., Professor of Mathematics and Astronomy in Irving College, 
Mechanicsburg, Pennsylvania. 

Dividing the given equation by the coefficient of d'y /dx 2 , then represent- 
ing the coefficient of dy /dx by Q and that of y by Q' , we obtain 

In order to reduce (1) to the typical form of the text-books f(~, ~?) , 

\dx dx" I 

By substituting in (1), expanding, and reducing, we have 



d'w 
dx 



--(£-«)£ »■ 



By putting dw /dx=p, (2) becomes 
dp / 2 



H--&-0)* <»■ 
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in which the variables are separated. Integrating each member of (3), 

, , dw , rC(3x 8 + 10s- 1)"! fAs 

log P ,=log ^= logL xi{x+1 y J •••••• W. 

After passing to exponentials, etc., (4) becomes 

„ f(3a; 2 + 10a;-l)da; 

w= I ; .Vs. — ( 5 )- 

•/ x* (x+1) 

In order to integrate (5), put x=tanV ; then 
,.l(l[8/ M '« + 4/«-./ i » i ].lc[««#- 1 *g I ] 

-««■ "K&r]--* [^> <•> 

Equating the values of w as given in (a) and (6), we have 

y=2Cxi (3x-l)+c(x + l). . . . . .(7), 

which is the complete primitive, or general integral ; and this assertion the fol- 
lowing proof substantiates. 

,_. y-2Cxi (3a;- 1) 
From (7), ^ -^ J - — c (8). 

Differentiating (7), 

%-<^)-° «■ 

Differentiating (9), 

2^^f/Ox+l)=C (10). 

Eliminating C from (9), by means of (10), 

dy 2x( 9x ~ 1 ) d2y -e nn 

dx 2x \9x+l)dx* ~ C ■•■•■ (11) - 
Eliminating C from (8), by means of (10), 

x+ 1 X \(9x+ l)(x+ 1) }dx* ~ U ^' 
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Equating the values of c as given in (11) and (12), 

/ 4x 8 (3x--l)-2a;(9x-l)( a ;+l) \ (i 8 y dy y 

\ (9x+l)(x+l) )dx*^~dx x-f-1 K '' 

.-. 2x(3x« + 10x-l)^f-(9x+l)(x+l)^ +(9x+l)2/=0, 

which is the Differential Equation given by the Praposer of the problem. 

Scholium. — The proposed Differential Equation is satisfied by the equa- 
tions, i/=l+x (a) and y=2%* (3x— 1 (/S) ; that is, these equations are 

particular solutions, or particular integrals, of the Differential Equation. 

36. Proposed by H. C. WHITAXEE, B. So., M. £., Professor of Mathematics, Manual Training School, 
Philadelphia, Pennsylvania. 

A cube is revolved on its diagonal as an axis. Define the figure described and cal- 
culate its volume. 

II. Solution by the PEOPOSEE. 

The edges adjacent to the axis of revolution generate cones ; the two edges 
not adjacent to the axis generate a hyperboloid of one nappe. Take the axis of 
revolution as the axis of z. The equation of the cones is x 2 -f y* =2(z±J 1 / 3«) 2 , 
the altitude of each being b\/3a, the radius of each being iy'Ga, the volume of 

each being — „^— a 3 . 

it t * 

The equation of the hyperbolpid is 2x 2 +2i/ 8 — 4z 2 = a 2 , the volume being 

a 2 
the integral of n{2z 2 -\--^-)dz between the limits iaj/3 and — bay/3, this volume 

being — ~ — a 3 . Adding the volume of the hyperboloid to the volume of the two 

cones, the total volume is found to be — ^-a 3 = 1.8138a 3 . 

V 6 

[This solution is given for comparison with that of DR. ZERR, published in last issue. Editor.] 

38. Proposed by L. B. FILLMAN, St. Petersburg, Pennsylvania. 

The diameter of the circular base of a dome is 10=a feet, which is also the distance 
from any point on the circumference of the base to any point on the opposite side of the 
dome from base to apex. Find the volume of the dome. 

I. Solution, by GEORGE B. McCXELLAN ZEES, M. A., Ph. D., Professor of Mathematics and Applied 
Science, Texarkana College, Texarkana, Arkansas-Texas ; and the PEOPOSEE. 

Let x 2 +2/ 8 = a 2 be the equation to the circle that forms a section of the 
dome perpendicular to the base. Then any section parallel to the base at dis- 



